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Introduction
Vulvovaginal candidiasis (VVC) is the second most common vaginal infection affecting women of reproductive age, mainly damaging the vulva and vagina. It is estimated that approximately 70-75% of women of childbearing age will have at least one episode of VVC during their lifetime and 40-50% will suffer from a recurrence [1] . Almost 80-90% of VVC is caused by Candida albicans except that only a minority of cases (10-20%) is caused by non-C. albicans species, usually Candida glabrata [2] . Candida albicans is part of normal vaginal microflora. It will become a robust opportunistic fungal pathogen and is the leading causative agent of VVC when the body lacks protective immunity and has recalcitrance to clearance [3] . Moreover, the anus is close to the vagina anatomically, providing much convenience for the migration of gut organisms, including Candida, to the vagina. VVC gives rise to much untold discomfort in many patients, poses a threatening problem to clinicians, and generates considerable direct and indirect economic costs associated with medication and health-care visits. Apart from the above negative impacts, some emerging data also have suggested that VVC during pregnancy might be associated with increased risk of pregnancy complications, such as premature rupture of membranes, preterm labor, chorioamnionitis, and congenital cutaneous candidiasis [4, 5] . At the same time, there was a potential relationship between VVC and preterm birth [6] . In addition, several studies have suggested that VVC could contribute substantially to enhanced susceptibility to HIV infection [7, 8] . However, the etiology and pathogenesis of VVC are not clear. According to present epidemiological studies, the prevalence and incidence of reproductive tract infections vary between countries and ethnicities [9, 10] . Even in similar population groups, the epidemiological features of the low reproductive tract infections are different [11] . The reasons for the difference in the incidence of VVC among women of childbearing age from various races and regions are still unknown and the risk factors for VVC remain unclear. Therefore, it is necessary to analyze the risk factors of VVC among women of reproductive age in Xi'an district and then to offer reference for clinical prevention and treatment of VVC.
Methods

Subjects.
This cross-sectional study was carried out in Gynecology Outpatient Clinic of the First Affiliated Hospital of Xi'an Jiaotong University from June 2016 to May 2017. Inclusion criteria are the following: (1) being 18-50 years old with a history of sexual life; (2) being diagnosed with simple VVC or normal vaginal microflora; (3) menstruation ending since at least 3 days, no vaginal irrigation or drug delivery in the vagina within 7 days, and no sexual intercourse within 3 days before examination. Exclusion criteria are as follows: women who had mixed vaginitis; women who were in the period of pregnancy, menstruation, or lactation; women who had hysterectomy or bilateral excision of the appendix. Besides, patients with incomplete medical record were also excluded. Simultaneously, we selected those women who underwent routine gynecological examination and had normal vaginal microflora as the control group. After obtaining each interviewee's written informed consent, we conducted a face to face questionnaire survey of the two groups and analyzed the potential risk factors of VVC. The study protocol was performed with approval of the ethics committee of the First Affiliated Hospital of Xi'an Jiaotong University.
Diagnostic
Criteria. The normal vaginal microflora was defined as follows: the vaginal flora's density was grade II-III, the vaginal flora's diversity was grade II-III, the dominant flora was Lactobacillus, the vaginal pH was 3.8-4.5, the function of Lactobacillus was normal, and the leukocyte esterase was negative. The diagnosis of VVC requires pelvic examination and laboratory tests. The combination of erythema, edema of vulvar and vaginal tissues, and thick white vaginal discharge suggests the diagnosis of VVC. Furthermore, if the pH of vaginal secretion is less than 4.5, sprout spores and pseudohyphae are found under the oil microscope, and the Gram staining is positive, then it should be reported as VVC.
Sampling and Tests.
The patient was in the bladder lithotomy position. One researcher put a speculum lubricated by saline into the vagina, swabbed a bit of vaginal secretion by a dry cotton, coated it on the slide from left to right evenly, and put the cotton swab into a clean tube with little saline. Then, the researcher scraped vaginal secretion by another dry cotton and put the cotton swab into a clean dry tube.
The sample was tested for morphological examination and functional detection by professional laboratory technicians within 30 minutes. The former included density of vaginal flora, diversity of vaginal flora, the dominant flora, and the detection of pathogenic microorganism, while the latter contained the value of pH and the activity of various metabolites and enzymes, as well as markers of inflammatory reaction. All the samples were collected by the same researcher and tested by two experienced inspectors at the same time. If the results of the two inspectors were inconsistent, we resorted to a third veteran for the final diagnosis.
Investigation of Risk Factors.
The questionnaire was designed according to epidemiological methods. The contents included general information such as age, residence, occupation, and educational level; daily living habits such as the frequency of drinking sweet drinks, the frequency of eating sweet foods, the frequency of physical training, sedentary life style, and daily emotional state; hygienic habits such as menstrual care, underwear material and the frequency of alternation, and the forward direction of wiping (forward wiping); previous history and reproductive history such as marriage state, history of vaginitis, and history of curettage; sexual behaviors such as the age at first sexual intercourse, number of sexual partners, frequency of sexual life, and so on.
Statistical Analysis.
Data was analyzed though SPSS 20.0, and P<0.05 was considered to be of great statistical difference. Univariate analysis was used to calculate crude odds ratios (OR) and 95% confidence intervals (CI). A multiple logistic regression model was used to control confounding factors and to determine which factor still remained statistically significant. The factor with great statistical difference after univariate analysis was entered into multivariate logistic regression analysis.
Results
Univariate Analysis of General Information and Daily
Living Habits. Eventually, ninety-seven patients with VVC and eighty-seven women who underwent routine gynecological examination and had normal vaginal microflora were recruited strictly according to the inclusion and exclusion criteria. They all were at the age of 18-50 and had a regular menstruation. Univariate analysis showed that age under 40 years old was a risk factor for VVC (OR=2.431, 95%CI=1.061-5.568, P=0.032). While the residence, occupation, and educational level posed almost no effect on the occurrence of VVC (P>0.05) (see Table 1 ). By the way, frequently drinking sweet drinks (OR=2.960, 95%CI=1.483-5.907, P=0.002) and eating sweet foods (OR=0. 2.685, 95%CI=2.442-9.839, P=0.039), occasionally or never performing physical training (OR=3.418, 95%CI=1.272-9.182, P=0.011), sedentary life style (OR=2.954, 95%CI=1.515-5.759, P=0.001), and a distressed emotional state (OR=3.191, 95%CI=1.729-5.890, P<0.001) were regarded as risk factors for VVC with great statistical differences (see Table 1 ).
Univariate Analysis of Hygienic
Habits. The present study revealed that nonuse of pads during the nonmenstrual Table 3 ).
Discussion
VVC is a universal health problem affecting millions of women and is caused by excessive growth of yeasts in the vaginal mucosa [12] . It could cause various vaginal signs and symptoms, including a thick cottage-cheese-like discharge associated with vaginal and vulvar pruritus, pain, burning, erythema, and edema. External dysuria and dyspareunia may also occur. This study showed that women younger than 40 years old had a twofold higher risk of getting VVC than the elder. Moreover, age at first sexual intercourse less than 20 increased the risk of suffering VVC by four times. Even in multivariate logistic regression analysis model, this trend still exited. Coincidently, an epidemiological study described an increased Candida vaginitis in women at reproductive age rather than those at menopause [13] . The reason for VVC being more common in young women may lie in the fact that they are easy to suffer from adverse factors such as risky sexual behaviors [14] . Besides, some physiological and tissue changes, caused by reproductive hormones, which happen in women during this stage of life, increase susceptibility to Candida infection. In present study, residence, occupation, educational background, and marriage status showed no impact on the occurrence of VVC. However, a previous study indicated that symptomatic episodes of VVC were significantly correlated with employed women [15] . Another study discovered that married women had a higher risk of suffering VVC than the single, while high education could protect against the infection [16] . The divergence may be explained by the fact that there was almost no difference between rural areas and urban districts with increasing awareness of self-care and improvement of medical conditions in current times. At the same time, people of different educational backgrounds could have the same avenue to obtain the massive information related to health-care through the Internet. Studies [17] [18] [19] have showed that diabetes mellitus, especially uncontrolled diabetes mellitus, was conducive to the occurrence of VVC. The current study could not elute the relation between diabetes mellitus and VVC because of lack of data on diabetes mellitus. But this study explored that frequently drinking sweet drinks and frequently eating sweet foods could augment the susceptibility to VVC. This was the first time to take dietary habits into consideration. Even in multivariate logistic regression analysis, occasionally or never drinking sweet drinks and occasionally or never eating sweet foods showed a protective effect. This may contribute to the fact that increased glucose concentrations in vaginal secretions could promote the adherence of Candida to epithelial cells and further stimulate its development.
This study identified frequently wearing tights as a risk factor for VVC, while there was no association between frequency of underwear replacement and underwear material and VVC. A recent study found that risk factors for VVC involved synthetic underclothing, frequently wearing tight pants, and so on [20] . Another study showed that type of underwear (cotton/synthetic) was statistically associated with the presence of recurrent VVC [21] . This probably is attributed to the fact that wearing tight clothes seems to foster friction and maceration, thereby increasing the local acidity and therefore the fungal infection. This research revealed that history of curettage increased possibility of Candida infection, which was consistent with a previous study which found that abortive women had a high proportion of infection than women without abortion [16] . The study detected that condom was a protective factor helping to prevent against VVC. It was a pity that this study classified ligation, intrauterine device (IUD), oral contraceptives (OCP), and so on as one category for which only three women took OCP regularly. So it was difficult to identify the effect of certain type on the occurrence of VVC. Similarly, Dou et al. [16] also found no relation between OCP and VVC. However, a study reported that there was a link between the IUD use and VVC [22] . Therefore, the role of IUD in the development of VCC is still unclear, needing further investigation. This study showed that frequent intravaginal douching was an adverse factor of women, which was in line with the result of previous studies [15, 16] . The reason may lie in that intravaginal practices could cause damage to vaginal and rectal tissues and disrupt the vaginal flora as well. Moreover, intravaginal douching may disturb the balance of vaginal microecosystem, lead to the decline of vaginal homeostasis, encourage the growth of yeasts, and further cause VVC. In contrast to this, one study hold that the association between intravaginal practices and VVC was not definite [23] . At the same time, this study showed that frequency of cleaning the vulva exerted no effect on the occurrence of VVC, while cleaning the vulva before or after sexual life was an advantageous factor for preventing against VVC. There was no study exploring the relation between the two before. Usage of pad during nonmenstruation was a risk factor for VVC, but the adverse effect disappeared in multivariate logistic regression analysis.
Fixed sexual partner could decrease the risk of suffering VVC. An observational study reported that a sexual partner was only associated with asymptomatic colonization [24] . At the same time, this study probed whether sexual life during menstruation or frequency of sexual life would have an effect on the occurrence of VVC. The result did not found definite association. Women who had a previous history of vaginitis were more likely to suffer VVC. This finding was concordant with some previous epidemiological studies which believed 6 BioMed Research International that there was an association between symptomatic episodes of VVC and a history of lower genital tract infection [15, 25, 26] . Besides, the study paid attention to the effect of doing regular exercise, sedentary life, and daily emotional state. Eventually, doing regular exercise and positive emotion were protective factors in univariate analysis, yet the beneficial effect disappeared when entering multivariate logistic regression analysis, While sedentary life was still a risk factor, increasing the susceptibility to VVC almost 8-fold. To date, little is currently known about the correlation between physical exercises and emotional factors and the prevalence of VVC. The diagnostic criteria used in this study were microscopic examination in conjunction with clinical manifestations. First of all, compared with the microscopy methodology, fungal culture has a low specificity although it has a much better sensitivity, because one or a variety of non-albicans Candida species may reside in the vagina [27] . Next, the cure of VVC is marked by the control of symptoms, rather than the eradication of all Candida organisms from the genital system, which is also virtually impossible, at least in the long term. Hence, culture-independent tests cause much difficulty in treatment [28] . Importantly, according to Expert consensus on the clinical application of vaginal microecological evaluation, fungal culture is eventually used only when recurrent VVC occurs or multiple microscopic examinations are negative. In line with this, Dovnik et al. also suggested that the diagnosis of VVC is most frequently made clinically, in combination with microscopic examination of the discharge. When no fungal elements are identified under microscopy and no typical clinical signs are present, a woman is not likely to have VVC [29] . In this study, the objectives were patients with simple VVC for the first time, so fungal culture was not needed.
A shortage of the study was the relatively small sample size with limited small number of women diagnosed with VVC. Additionally, the study was an epidemiological survey which focused only on some outstanding challenges faced by clinicians. So it did not incorporate all potential risk factors like hypoimmunity, long-term use of antibiotic, pregnancy, hyperestrogenemia, hormonal imbalance, hyperglycemia, OCP, IUD, and so on [1] . What is more, the reports of dietary and other factors could not be supported by diaries or health records; hence recollection bias may have affected results. Certainly, this study was an in-depth cross-sectional study focusing on the potential risk factors of VVC. It included various aspects ranging from general information and daily living habits to hygienic habits and sexual behaviors. What is important is that the first-visit gynecological physician and the pathologists were the same persons throughout the survey, thereby warranting the consistency of the research.
In conclusion, occasionally or never drinking sweet drinks, occasionally or never eating sweet foods, and the use of condom were regarded as protective factors for VVC. In addition, sedentary life style, frequent wearing tights, frequent intravaginal douching, having the first sexual encounter when being under 20 years old, the number of sexual partners being over two, history of curettage, history of vaginitis, and not cleaning the vulva before or after sexual life were considered to be risk factors of VVC. Obviously, VVC poses a great threat to women's reproductive health. Risk factors of VVC are various, involving ages, hygienic habits, disease history, and other aspects. It is necessary to take corresponding measures to avoid risk factors and to help lessen the prevalence of VVC among women of reproductive age.
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